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Introduction
It is an almost worldwide phenomenon that there are fewer women involved in entrepreneurial activities than men (Kelley et al., 2013) . And despite this phenomenon's persistence, it remains a puzzle as to why this gap exists. Research focusing on various personality characteristics reveals that women score different from men in characteristics such as fear of failure (Wagner, 2007) , risk attitudes (Caliendo et al., 2009) , self-confidence (Koellinger et al., 2013) or the willingness to compete (Bönte and Piegeler, 2013) . The differing scores do partly account for the gender gap, but provide only modest explanation.
We also know from previous research that other personal variables beyond personality characteristics influence entrepreneurial decision making, among them important variables such as age, the labour market status or the level of human capital (Georgellis and Wall, 2005) . Although research on the gender gap is increasing, not much focuses on the question of how much of the gender gap can be attributed to a comprehensive set of personality characteristics and to socio-demographic variables.
Moreover, to better understand the gap and to identify new leads on how to close it, it is necessary to analyse the entry decision into entrepreneurial activities. Similarly to the unequal shares of men and women in the stock of the self-employed 1 we find in most countries that the share of women starting a business each year is smaller than the share of men (see Global Entrepreneurship Monitor, 2005) . Closing the gender gap in entrepreneurship will, however, be feasible only if the entry rates of women will become more similar to the entry rates of men. Increasing female entry rates into entrepreneurship might become a crucial policy target as entrepreneurs benefit economies through innovative activities, new job creation, increased productivity, and competition, or because they accelerate structural change. Economies with fewer females engaged in entrepreneurship have, therefore, untapped potential.
In this paper, we will turn the attention to the gap among the entries into selfemployment. Using the German Socio-Economic Panel (SOEP), a large representative 1 household survey of the German population, for the years 2000 to 2009, we analyse in a first step how personality and socio-demographics influence the entry decision of men and women into self-employment. Based on these findings, we conduct a non-linear decomposition analysis to assess to what extent the gender gap in the entry rates into self-employment in Germany can be attributed to personality and to other variables. In contrast to previous research the main advantage of our data set is that it contains not only information on the socio-demographic background of the respondents, but also on a broad set of personality constructs that elicit the Big Five traits and several specific personality characteristics.
To the best of our knowledge information on the Big Five approach has not been used to assess the gender gap in entrepreneurship. We are the first to simultaneously analyse the effects of the Big Five factors, risk aversion, locus of control, and the ability to trust others (Caliendo et al., 2012) , as well as of a variety of variables controlling for human capital, employment status, and other socio-demographic factors on the gender specific decision to enter self-employment.
Our decomposition analysis reveals several surprising results. First of all, we show that personality traits help explain the gender gap in nuanced ways. While specific characteristics, in particular risk attitudes, are able to explain a substantial amount of the gender gap, the overall influence of the Big Five personality constructs point to the opposite direction.
This means that if women were endowed with the same scores in the Big Five as men, the gap would be even larger. A second set of variables partly explaining the gender gap are differences in the education level. On average, working aged women in Germany are still less educated than men and are, therefore, less inclined to start a business. Thirdly, the current employment state has a strong effect into the opposite direction: If the share of women in wage employment were as high as the male share, holding everything else constant, their entry rate into self-employment would be much smaller. Interestingly, the overall explained gap is therefore negative meaning that if women exhibited in all observable variables the same parameter values as men, the entry rate of women would be even smaller than actually observed. This underlines the potential importance of unobservable 2 influences on the gender gap such as discrimination by lenders and customers 2 or different gender roles that may act as invisible barriers to female entrepreneurship. The rest of the paper is organised as follows. Based on existing heuristics, in Section 2 we present the theoretical background and empirical evidence from the literature on variables influencing the occupational choice of men and women into entrepreneurial activities. In Section 3, we describe the representative panel data used in our analysis, present descriptive statistics of the data, and provide a short overview of the econometric approach. Section 4 is devoted to the presentation of the results and Section 5 concludes.
Theoretical Considerations
Why do men more often than women choose to become active in entrepreneurship? Occupational choice models assert that persons prefer entrepreneurship over wage employment or unemployment if the utility they face once entering self-employment is higher than the utility they had in their previous work status. In this section we briefly analyse in which direction specific variables, which we know from previous research to be crucial for entrepreneurial activities, influence entrepreneurial decisions. As we are particularly interested whether these determinants differ by gender, we discuss such differences where possible. 3 More specifically, we will discuss the influence of human capital, of the employment status, of wealth effects, but also the influence of traits described by the Big Five Factor Model, and of the more specific personality characteristics risk preference and locus of control. 4
Throughout all parts of their business, entrepreneurs need to have profound skills, good knowledge and abilities in a wide range of fields to choose the best or most efficient options amongst a wide range of services (Lazear, 2004) . This holds from being innova-tive to the production of a new product or service, the planning of financial investments and to representing the business to possible clients or investors. As a result, highly educated individuals are likely to have a higher propensity to enter self-employment, whereas individuals with low education levels are less likely to choose entrepreneurship. 5 In this context, the distribution of education by gender has undergone a major change over the last decades. While older-aged men on average are higher educated than women, younger women have caught up. Today, even a higher share of women graduates from university in several developed economies. Nevertheless, working age women are on average still lower educated (Dustmann, 2005) . Given a positive influence of education on the probability of entrepreneurial entry, Van Der Sluis et al. (2008) review the literature on the effect of education on entrepreneurship and find no significant difference of the effect between men and women. 6 Therefore, the entrepreneurial gender gap might be partly explained by the gender difference in educational attainment which is still prevailing.
As to the influence of the employment status, individuals in wage employment may in general be less likely to start an own business due to the higher risk that is implied when starting a new business. Paid employees might be less affected by the macroeconomic situation or overall fluctuations in demand, while they might be inclined to trust on their regular monthly income and social insurance coverage. Related to gender differences, it is important to note that the lower labour force participation rate of women (Antecol, 2000) may play a specific role in the analysis of the gender gap in entrepreneurial entry rates. Rosti and Chelli (2005) show that in Italy, men typically enter self-employment out of wage work, while women enter out of inactivity. Georgellis and Wall (2005) argue that for women, self-employment may be a relatively close substitute for non-participation because of the flexibility it provides regarding the timing and location of work. Having a wage job increases the opportunity costs of self-employment and may therefore decrease the probability of entry, holding everything else (e.g., work experience, education, and the family situation) constant. Therefore it is important to control for the individual labour 5 This holds true for most developed countries (Blanchflower, 2000) . 6 See also Furdas and Kohn (2010) . 4 market status prior to a potential entry into self-employment, and to investigate if the effects differ by gender. Blanchflower and Oswald (1998) note that wealth has a high explanatory power for the decision to enter self-employment as well. For instance, persons who received an inheritance are more likely to become an entrepreneur. Women may face more binding credit constraints than men due to discrimination by lenders (Georgellis and Wall, 2005) . This may partly explain why female owned businesses employ less assets on average (Rosa et al., 1996) ; on the other hand, women may also be more active in businesses that require less capital input. Thus, it is an empirical question if and how capital contributes to the gender gap.
Previous research (e.g. Rauch and Frese, 2007) investigates how personality traits influence the self-employment status, but little is known whether these effects differ by gender.
Since distributions of personality traits vary by gender (Borghans et al., 2008) , gender differences in personality are potential candidates to explain parts of the entrepreneurial gender gap, and the effect of personality traits might also be gender specific.
We first consider the Big Five Factor Model of personality (McCrae and Costa, 2008) , which describes the personality by the factors openness to experience, conscientiousness, extraversion, agreeableness, and neuroticism (or, reversely, emotional stability). Persons scoring high in openness to experience tend to be creative, innovative and curious, with all three of these features being necessary for and therefore positively related with entrepreneurial activity. Extraversion describes the abilities of being assertive, of seeking leadership, and of developing social networks; characteristics which are important with regard to self-employment. Individuals scoring high in conscientiousness are achievement oriented and hard workers. Agreeable persons are forgiving, altruistic, and cooperative.
A higher score in neuroticism means that a person is emotionally less stable, less selfconfident and less stress-resistant; characteristics also crucial during the start-up period of entrepreneurial activities. Zhao and Seibert (2006) report significant effects of all five factors on the probability of being an entrepreneur. Caliendo et al. (2014) find a posi-5 tive effect of extraversion and openness (and to a limited extent of emotional stability) on the entry probability into self-employment. As women score higher in openness and extraversion, 7 one would expect a higher probability of entry into entrepreneurship for women than for men, based on these personality traits alone. The literature does not provide much guidance with regard to potential roles of agreeableness and neuroticism in the entrepreneurial gender gap. Last but not least, competitiveness can be seen as one component of conscientiousness. Bönte and Piegeler (2013) find that women score significantly lower in competitiveness and therefore have a lower probability of being an entrepreneur.
In addition to the Big Five factors, we also consider specific personality characteristics, such as risk aversion and locus of control, which the literature prominently identifies as relevant for entrepreneurial decisions. Self-employment involves more risk and uncertainty regarding survival of the business and monthly income than an employed position. Therefore, the level of risk aversion is deemed to play a crucial role. Individuals with a higher willingness to take risk are more likely to enter self-employment (see inter alia Cramer et al., 2002 , Kan and Tsai, 2006 , or Norton and Moore, 2006 and this holds true for both genders (Caliendo et al., 2009) . As women are at the same time more risk-averse than men (see Croson and Gneezy, 2009 , for an overview of several studies), we expect risk aversion to have explanatory power with respect to the gender gap in the transition to self-employment. 8 In addition to risk preference, internal locus of control is thought to influence the entry decision into entrepreneurship (Evans and Leigthon, 1989) . Believing to determine future outcomes with one's own actions, will have a positive effect on the probability to become self-employed (cf. Caliendo et al., 2014) . Literature on gender differences in the context of locus of control suggest that women score lower on internal and higher on external locus of control than men (Sherman et al., 1997) . While no direct analysis of locus of control and entrepreneurial gender differences is available in the literature, Koellinger et al. (2013) report that fear of failure, which can be related to locus of control, plays a significant role explaining the gender gap in nascent entrepreneurship. 9 We therefore expect a higher entry rate for men than for women due to the gender specific distribution of locus of control.
In summary, our expectations are that the gender gap in entrepreneurial entry may be explained by gender differences in education, employment status, capital assets, and personality as measured by the Big Five factors as well as, more specifically, risk attitude and locus of control.
Data and Methodological Approach

Representative Survey Data
We obtain our data from the German Socio Economic Panel (SOEP). The SOEP is a large, representative household panel survey that collects information on over 22,000 individuals in approximately 12,000 households in Germany on an annual basis. It provides comprehensive information on socio-demographics, employment history and further labour market information on the individual and household levels (cf. Wagner et al., 2007) . Additionally, the SOEP includes inventories of personality characteristics (see Section 3.2).
We operationalize entrepreneurship as self-employment, with persons being defined as self-employed if they state self-employment as their primary labour activity. Entry into self-employment is defined as a shift of the employment status from wage employment, unemployment or non-participating status to self-employment between the interviews in years t and t + 1. It is worth noting that 42 percent of the men in our sample who are in their first year of self-employment already report having at least one employee, but only 21 percent of the women. For our analysis, we use the survey waves 2000-2010, although the information of the year 2010 is only used to observe whether an individual enters self-employment between 2009 and 2010. Furthermore, we exclude individuals working for a self-employed family member, farmers, as well as persons in civil service, the military, or still in education. We argue that these persons are more restricted in terms of their occupational choice. Although the official retirement age in Germany is 65, we only include persons aged 59 and younger in our sample, due to flexible pension schemes and early retirement decisions. The sample also only includes people who are 25 years or older, because the personality of younger persons may still be developing (see Cobb-Clark and Schurer, 2012) . 10
Since we analyse the decision to enter self-employment, the relevant estimation sample consists of all observations of persons currently not self-employed, a total of 60,313 personyears, without missing values in the relevant variables, including 59,609 observations not entering self-employment and 704 observations of entry into self-employment. Table A.1 in Appendix A further splits the observations by gender and employment status in t.
The annual rate of entry into self-employment is 1.35 percent for men, and 1.01 percent for women, constituting the gender gap (the difference is significant at the 1 percentlevel). For both genders, the entry rate is higher for those currently unemployed or not participating in the labour market than for paid employees, presumably because of the higher opportunity costs of the latter. The step into self-employment may be easier than finding wage employment for persons currently not employed. This may hold, for instance, for married women after having raised children at home, especially in case of part-time selfemployment, which we count as self-employment as long as it is reported as the primary work activity.
Personality Inventories
As mentioned above, the SOEP includes short versions of established psychological inventories of personality characteristics in several waves. 11 This allows us to analyse the 10 The results are similar if only persons above 29 years of age are included in the sample. 11 General tests on the validity and on the reliability of the instrument measuring the Big Five factors are provided by Lang et al. (2011, pp. 553-554) . They report that the questionnaire used "is a reasonable, short instrument designed to measure the Big Five personality factors in large surveys". 8 influence of a comprehensive set of personality traits in a large representative sample.
In inventories of the Big Five, locus of control and trust constructs, the respondents are asked how much they agree with different statements about themselves (on 7-point Likert scales). Fifteen items assess the Big Five personality traits (3 items for each trait), ten items measure internal and external locus of control, and three questions elicit how much one is inclined to trust others. The personality constructs are obtained by averaging the scores from the respective items; factor analysis confirms the validity of the constructs (see Caliendo et al., 2014, for details) . Risk aversion is measured in repeated survey waves by a single question about the general willingness to take risks on an 11-point scale. The wording of the single items can be found in Table A .2 in Appendix A.
Although the personality items are not included in every survey wave, literature suggests that personality traits are stable over time. Cobb-Clark and Schurer (2012, 2013) and Dohmen et al. (2007) provide evidence for the stability of personality traits and risk preferences of working-aged individuals. Hence, we use the individual information on personality provided in certain waves also in other waves. To facilitate the interpretation of the estimation results, all personality variables, except for the willingness to take risk, are mean standardised using the estimation sample of individuals not being self-employed.
In our data risk tolerance is positively correlated with openness to experience and extraversion and negatively with neuroticism and agreeableness, and as expected, the correlation between internal and external locus of control is negative. The correlations do not lead to a problem of multicollinearity amongst the regressors in the analysis; the variance inflation factors calculated after a linear regression of the self-employment indicator on all explanatory variables are all below 5. 12 Table 1 shows mean characteristics of men and women, in the full estimation sample of all persons not being self-employed and for the sub-sample of individuals who we observe just before entering self-employment. On average, women score significantly higher than men in all Big Five personality traits. They are more open to experience, more conscientious, extraverted, and agreeable 13 , but also emotionally less stable. There are also significant mean differences by gender in some specific personality characteristics. Men are more risk tolerant and exhibit a more internal and less external locus of control. Trust is the only personality variable that does not differ by gender.
Mean Gender Differences
< Insert Table 1 In the sub-sample of nascent entrepreneurs (entry sample), the significant gender differences in the personality traits point to the same directions as in the full sample (only for conscientiousness, the difference is no longer statistically significant). Both men and women who enter into self-employment are more risk tolerant than those who do not enter. Furthermore, men and women, who enter self-employment have on average less work experience and more unemployment experience than those who do not enter; consistently, they are unemployed or not participating in the labour market more often as well. Entrants of both genders are better educated than non-entrants: They more often possess a high-school degree qualifying for university entrance and a university degree, but less 13 See Pan and Houser (2011) on gender differences in pro-sociality. 14 Milligan (2014) concludes from his empirical analysis that the gender gap in parental employment stayed high in Germany in comparison to the USA, the UK, and Canada, until Germany expanded public childcare provision in the 2000s.
15 The dummy variables for schooling are not mutually exclusive; somebody may have a high-school degree, vocational training and a university degree at the same time, for example.
often finished vocational training. Average capital income is also higher for the entrants of both genders. 16 Table A .3 in the Appendix shows which industries men and women choose when they enter entrepreneurship, i.e., the industries the new entrants report in their first year of self-employment. The most significant difference is that 13 percent of the male, but only 2 percent of the female start-ups are in the construction industry. Furthermore, men more often start businesses in the manufacturing and private services industries (financial intermediation, personal and business services), whereas women more often choose the public and social services sector (education, health).
Decomposition
To analyse the gender gap in the rate of entrepreneurial entry, we first estimate logit models for the probability of becoming self-employed, separately for men and women. 17
The binary outcome variable entry (i,t+1) equals 1 if individual i enters self-employment between years t and t + 1, and 0 otherwise. The latent index function of the logit model is written as
where entry * is the propensity to enter self-employment, X is a vector of explanatory variables that includes the personality characteristics, β is a coefficient vector including a constant, and is an error term. We decompose the gender gap in the mean entry 16 In the full sample of those not self-employed, the capital income of the household is higher on average for women than for men. In contrast to all other variables that each household member is asked individually, based on the personal questionnaire of the SOEP, capital income is elicited for the household as a whole using the household questionnaire, and then assigned to each household member. The higher average household capital income of women is explained by the fact that the self-employed, who on average have more capital income, are not in the estimation sample at risk of entering into self-employment, i.e., mostly men, while their wives are included in the sample, such that their households' capital income only appears in the women's average. Note that capital income is distributed very unequally; the medians are closer together, 0.22 for men and 0.24 for women.
17 The results from the decomposition are qualitatively similar when we estimate a logit model of the probability of being self-employed instead of the probability of entry into self-employment, although this does not allow assessing the role of the current employment state. We prefer the entry model because here, all the explanatory variables are observed before a potential transition occurs, whereas in the model of self-employment state, the explanatory variables may be influenced by the current state, which is the dependent variable.
probability into a part explained by gender differences in endowments, including the scores in the personality traits, and an unexplained part reflected in differences in the coefficients and the intercept. The detailed decomposition allows assessing separately the contribution of each variable of interest.
Among the explanatory variables in X, we have a special interest in those traits which have not been used in such an analysis before, the Big Five traits, but also in specific personality characteristics such as risk tolerance, locus of control, and trust. To capture human capital, we include years of work experience and unemployment experience as well as dummy variables for educational degrees obtained: High school, i.e., university entrance qualification, vocational training, technical college, and university. These degree dummies are not mutually exclusive; for example, many individuals have earned a high-school degree and also finished vocational training. 18 We also control for a self-employed father when the respondent was 15 years old. 19 Self-employment of parents is likely to have an effect on the probability of offspring's self-employment, e.g. through inheritance of a business.
At the same time, parental self-employment is likely to be correlated with own personality characteristics due to intergenerational transmission of personality (Anger, 2012), so it is an important control variable to avoid omitted variable bias in the coefficients of the personality variables. As an indicator of wealth, we include capital income defined as the sum of income from interests, dividends, and house rents of the respondent's household (these variables are not available on the individual, but only on the household level on an annual basis). We further control for age (linear and squared), current employment status (unemployed, not participating, or employed), marital status, number of children, disability status, German nationality, as well as regional and year dummy variables (see Table   A .5 in Appendix A for variable descriptions). While we consider this set of explanatory variables very comprehensive, we might still miss relevant variables, which would tend to 18 See Table 1 for the shares of respondents with the respective educational degrees in the sample. They add up to more than 100 percent because of the possibility of multiple degrees. There are also persons who have none of these degrees.
19 Self-employed mothers were very rare in the generation of most respondents' parents, and the information on mother's occupation is often missing in the data, so we do not include mother's self-employment status.
increase the unexplained part in the decomposition analysis. 20 We follow an adaption of the decomposition approach originally suggested by Oaxaca (1973) and Blinder (1973); Fortin et al. (2011) provide an overview. As we have a binary outcome variable and estimate logit models, we apply the weighting method for nonlinear models as described by Yun (2004) , which allows for a detailed decomposition by single variables as well as coefficients. 21 A well-known issue pertains to whether the coefficients for men or women should be used to assess the contribution of the variables to the gender gap (index problem). Therefore, we follow Neumark (1988) and Oaxaca and Ransom (1994) and use the coefficients from an estimation of the logit model of entry on the pooled sample of men and women. We include a gender dummy in the pooled model, as recommended by Jann (2008), to avoid a potential spillover from the unexplained part of the differential into the explained component which may result from omitting the group variable. Furthermore, we normalise categorical variables such as the dummy variables describing the employment state. As a result, effects are expressed as deviations from the overall mean, and the detailed decomposition results do not depend on the choice of an otherwise arbitrarily omitted base category (Yun, 2005) . We report standard errors robust to heteroskedasticity and clustering on the individual level, which we obtain by means of the delta method (cf. Jann, 2008). We describe this variant of a nonlinear decomposition formally in Appendix B.
Empirical Results
Probability Model of Entry into Self-Employment
The first step in the decomposition analysis is the estimation of the logit model of the probability of entry into self-employment separately for men and women and for the pooled sample. We conduct the decomposition with two sets of personality variables: First, we 20 A fixed effects specification could be considered to remove unobserved time invariant individual heterogeneity, but this would not allow analysing the role of personality characteristics, which are mostly stable over time for adults.
21 Fairlie (1999) , Fairlie (2005) and Fairlie and Robb (2007) suggest an alternative decomposition method for nonlinear models that has been applied for detailed decomposition by variables, but not by coefficients. The results from our decomposition concerning the variables are similar when Fairlie's method is used.
13
only include the Big Five traits, and second, we additionally include the specific personality characteristics; while the socio-demographic controls always enter the estimations. Table   2 provides the estimated marginal effects of the two sets of personality traits and selected other variables on the probability of entry for men and women (the logit coefficients of all explanatory variables for both genders and the pooled sample appear in Table   A .4 in Appendix A). The results indicate that while we control for all kinds of sociodemographic and educational variables, personality traits influence the entry decision into entrepreneurship.
Most notably, risk attitudes and locus of control have significant partial effects even after controlling for the Big Five traits and for the typically used socio-demographic variables. Thus, the Big Five model does not capture all aspects of personality relevant for entrepreneurial entry, in line with the conclusion of Caliendo et al. (2014) , which is why we prefer the more comprehensive specification. Risk tolerance increases the probability of entry for both, men and women. 22 A more internal and a less external locus of control consistently increase the probability of becoming self-employed, but this holds only for men; for women, we do not find any significant effect of locus of control. Table 2 about here > Turning to the Big Five, openness to experiences has a positive and highly significant effect on the entry probability in both specifications and for both genders. If openness increases by one standard deviation, the probability of entry increases by 0.12 percentage points for men and even by 0.21 percentage points for women, based on the full models.
< Insert
Relative to the mean entry rate of 1.01 percent (1.35 percent) for women (men), this is an increase by 20.8 percent (8.9 percent). Extraversion and agreeableness increase the entrance probability significantly for men only. While Caliendo et al. (2014) found similar positive effects of openness and extraversion for the pooled sample, they did not distinguish by gender and were not able to reveal gender differences in the effects of extraversion and agreeableness on the entry decision into entrepreneurship. Thus, overall we observe that personality traits have differing impacts on the entry probabilities of both genders.
The socio-demographic variables reveal interesting gender differences as well. Those currently unemployed or not participating have significantly higher entry probabilities than paid employees. This is true for both genders, but the point estimates of the partial effects are larger for men. These effects can be explained by the opportunity costs of employees which on average are higher for men because of higher wages.
Education increases the probability of entry into self-employment, as indicated by the positive coefficients of a university entrance qualification (high-school) and a university degree; the latter is statistically significant for men only. Vocational training decreases the entry probability for women. Interestingly, higher capital income of the household significantly increases the entrance probability for men only. We interpret this observation in the sense, that men have better access to their household's financial resources for investments in their businesses than women. Intergenerational links seem to be gender specific as well:
A self-employed father (when the respondent was 15 years old) significantly increases the likelihood of entrepreneurial entry for women only. 23 < Insert Table 3 about here > How much do the socio-demographic variables and the personality characteristics explain the gender gap in the probability of entry into self-employment? A first simple approach consists in starting with a logit model based on the pooled sample, but with a female dummy variable as the only explanatory variable, and successively adding explanatory variables. The discrete effects of the female indicator appear in Table 3 . Without further controls, being female decreases the probability of entry by 0.34 percentage points (this corresponds to the raw gap between the entry rates). First adding the sociodemographic controls and then the Big Five traits does not reduce this unexplained gender gap, as perhaps expected, but increases it further. Thus, the raw gender gap is not due to omitting these variables in the first column. Only when the specific personality characteristics (risk, locus of control, and trust) are included, the partial effect of the female dummy decreases (in absolute terms) to -0.26 percentage points. This means that, among these groups of variables, only the gender differences in the specific personality characteristics contribute to partially explaining the gap.
Nonlinear Decomposition by Variables and Coefficients
To systematically explore the gender gap in the entry probability, we conduct our variant of a nonlinear Oaxaca-Blinder decomposition based on the estimated logit models discussed in the previous subsection. 24 The first three columns of Table 4 present the results from the model employing the Big Five as the only personality traits, and the other three columns the results from the preferred model additionally including the specific personality characteristics; all models adopt the full set of socio-demographic variables. The first three rows redisplay the annual entry rates for men and women and the raw differential between them of 0.34 percentage points, which is significantly different from zero at the one percent level. This raw differential is decomposed into a part explained by gender differences in endowments, i.e., in the variables, and an unexplained part. The latter is due to gender differences in the coefficients, which reflect the influence of the variables on the entry probability, and in the constant. In the preferred comprehensive model on the right hand side of the table, the explained gap is -0.16 percentage points, i.e. -46 percent of the raw differential (see next column), and the unexplained gap (further below in the table) is 0.50 percentage points, i.e. 146 percent (the two components sum up to the raw gap). Both parts are significant. The finding that the explained part is negative can be interpreted as follows: If women were more similar to men in all the explanatory variables (including personality), their entry rate into self-employment would be even lower and the gender gap would be larger. Therefore, the unexplained gender gap is larger than the raw gap.
< Insert Table 4 about here >
We further decompose both, the explained and the unexplained gaps. We start with the detailed decomposition of the explained part into the contributions of single variables and groups of variables. As a group, the Big Five traits contribute negatively to the explained part, which means that they additionally increase the unexplained gender gap. Further decomposition shows that among the Big Five, only openness to experience contributes significantly to the explained gap in the comprehensive model. The negative contribution is explained by the fact that openness to experience increases the probability of entry (see Table 2 ), and women score higher in this trait on average (see Table 1 ). Thus, if women were more similar to men, they would be less open and have a lower probability of entry -this result widens the unexplained gender gap. In contrast, the specific personality characteristics explain a very important part of the gap, i.e. 0.27 percentage points or 79 percent of the raw gap. Almost all of this can be attributed to risk attitudes, the only individually significant characteristic when this group is further decomposed. Here, the explanation is that risk tolerance increases the entrance probability, and women are on average less willing to take risks than men. Hence, accounting for differences in risk attitudes reduces the unexplained gender gap. This can be observed in the first three columns of the table, where risk attitude is omitted: Here, the explained gap is more negative and the unexplained part is much larger. We conclude that risk attitude is an important variable to explain the gender gap, and a substitution by the Big Five traits is not possible.
The decomposition of the socio-demographic variables yields further interesting insights; we will discuss the statistically significant contributions in the preferred model. Different levels of education explain 28 percent of the raw gender gap; more specifically, the lower shares of women with a high school degree and a university degree explain 18 percent and 14 percent of the gap, respectively, since both attainments increase the probability of entrepreneurial entry (see Table 2 ). The single variable most contributing to the negative explained part of the gap is the dummy indicating wage employment. Paid employment decreases the probability of becoming self-employed both for men and women (Table 2) because of higher opportunity costs, ceteris paribus. 25 At the same time, a smaller share of women is employed in Germany in comparison to men. Thus, from the effect of the employment state and the distribution, one would expect a higher entry rate among women. This implies that accounting for the labour market status in the model decreases the explained part and further increases the unexplained part of the gender gap. The family situation does not explain the gender gap: The number of children is insignificant in the logit estimations of entry for men and women, and being married is insignificant for women and negatively associated with entry for men (Table A.4). Finally, capital income of the household also increases the unexplained gap, but only by 2.6 percent of the raw gap per 1000 euro.
In the decomposition of the unexplained gap, only two of the contributions of single (groups of) coefficients are statistically significant. The most important one is the dummy indicating that someone finished vocational training. It contributes 0.47 percentage points to the unexplained part (which is 0.50 percentage points in total). Table 1 shows that the share of women with vocational training in the estimation sample is only 3.4 percentage points below the share of men, but in the subsample of those who are about to enter self-employment, the gender difference is 11.5 percentage points. This is reflected in the estimated logit model, which reveals that vocational training decreases the probability of entry for women, but not for men (see Table 2 ). This gender difference in the influence of vocational training (while the distribution is similar) constitutes the significant contribution of vocational training to the unexplained gap. A likely explanation is that men choose apprenticeships in industries that exhibit higher self-employment rates, such as construction (cf. Table A. 3). The second significant, albeit smaller, contribution to the unexplained gap is that of the coefficient of capital income. The effect of capital income is positive for men, but insignificant for women. As mentioned in the previous subsection, 25 To check the opportunity costs argument, one might consider including the current income as a paid employee in the model. We do not do so because labour income is likely to be endogenous, for example, because prospective entrepreneurs reduce their work hours to make preparations for their future start-up. We also considered temporary employment contracts and included a dummy variable controlling for a fixed-term employment status before entering self-employment in the estimation. We find an insignificant effect of temporary employment on the entry probability and for the decomposition results. Therefore, we decided not to include the temporary employment dummy in our final estimation specification.
it is possible that men have more control over the household's capital and can easier use it to start up a business than women. This result points to an unequal intra-household distribution of power over financial resources. 26 One might expect that the gender difference in the propensity to become an entrepreneur could differ by religion or cultural background. Our explanatory variables include regional dummies, which proxy religion in the sense that the East and North of Germany are predominantly Lutheran, while the South is more Catholic. Region neither contributes significantly to the explained, nor to the unexplained part, however. Likewise, the dummy variable indicating German nationality does not have any significant contribution in the decomposition. The largest immigrant group to Germany are from Turkey, who are predominately Muslim. In sum, our results do not point to differences in the entrepreneurship gender gap by religion.
Discussion and Conclusion
Based on the German Socio-Economic Panel, we decompose the gender gap in entry rates into self-employment by the most influential factors, including human capital, employments status and personality traits. We find that the overall gender gap can be split into a negative explained gap due to different distributions of characteristics and a positive unexplained gap due to different influences of these characteristics on the entry probability.
This means that given their current characteristics, women should have a higher entry rate into self-employment than men (negative explained gap), but due to a less favourable rewarding of their characteristics with respect to entrepreneurial entry (positive unexplained gap) the female entry rate remains lower than that of males. Looking at the explained part of the gap, we find a strong influence and explanatory power of three groups of variables: Education, employment status, and personality characteristics.
26 Alesina et al. (2013) report that women pay more for credit than men in Italy. From this result alone, if it is applicable to Germany, we would expect that capital income (as an indicator for capital assets) should have a more positive effect on the probability of entry into entrepreneurship for women than for men, because women would depend more on own wealth, whereas men would find it easier to borrow and start up a business even when lacking own assets. The fact that we do not find this (cf. Table 2 ) is consistent with the interpretation that men control the household's capital assets, so household wealth does not help women to start up a business.
With respect to the role of endowments in the gender gap in entrepreneurial entry, the largest explanatory power among the personality characteristics is found when looking at the specific personality characteristics beyond the Big Five construct. The lower willingness to take risk among women explains almost three quarters of the overall gender differential.
Women are, on average, more risk averse and therefore less likely to choose the transition into entrepreneurship. In contrast, the distribution of the traits of the Big Five Factor
Model would rather imply a higher entry rate into self-employment for female individuals.
Women score higher on average in openness to experience and extraversion than men and should therefore choose self-employment more often than observed. With respect to other traits, we find no or only small effects on the gender gap. Overall, it seems that beyond risk attitudes the explanatory power of personality characteristics for the gender gap is lower and different from what is mostly expected.
Looking at variables beyond traits, the lower average educational level of women explains about a quarter of the gender differential in the transition rate. Since today (unlike in the last century) as many women graduate from university as men in Germany, we can expect that the gender gap in entrepreneurship will become smaller in the future. 27 The current labour market status has another strong effect. Women have a lower rate of wage employment and are more often not participating, which, per se, would imply a higher transition rate into self-employment, holding everything else constant, such as education, work experience, and the family situation. This effect significantly reduces the explained gap of our model.
Decomposing the unexplained gender gap in the entry probability, we find significant gender differences only for two variables: vocational training, suggesting that men take apprenticeships in industries with higher self-employment rates, and capital income, suggesting that women have less control over the household's capital than men when it comes to investments in their business start-up. These findings are in line with most of previous research. Similar to our results, Georgellis and Wall (2005) report a higher influence of capital for men. Rosti and Chelli (2005) find a large effect of the current employment status on the transition rates into self-employment for Italy. The explanatory power of risk preferences is demonstrated by Fossen (2012) , Bönte and Piegeler (2013) , and Furdas and Kohn (2010) . In contrast to our results, Bönte and Piegeler (2013) report a significant influence of competitiveness, which can be regarded as a component of the personality trait conscientiousness. Controlling for a wider range of personality characteristics, we do not find a significant effect of conscientiousness anymore. In this sense, we are able to control, in contrast to prior research, for a wide variety of socio-demographic and personality variables simultaneously. Our analysis demonstrates the importance of controlling for a full set of personality characteristics, employment status and human capital instead of picking single variables.
Our results clearly indicate that policy measures aiming to close the gender gap need to tackle the problem of differing risk attitudes, e.g. by offering public risk-sharing to (female) entrepreneurs. One solution to this problem was found by Caliendo and Kritikos (2010).
They point to an earlier German start-up subsidy programme, which was available between 2003 and 2006, and which offered a fixed, but over the years diminishing amount, of financial support to founders out of unemployment for up to three years. This programme facilitated the step into self-employment for women, and the form of security offered by this specific design substantially increased the number of female applications to this support programme. While the male over female ratio is about 2:1 in most other programmes supporting business venturing in Germany, the share in this programme was equally distributed between men and women. It helped to reduce the entrepreneurial gender gap in Germany during this time.
Based on our other findings, we propose three further policy measures. These relate to coaching, campaigning and capital access as an integrated concept to promote female self-employment. Externally provided professional coaching combines the enhancement of education-related skills, which might be less pronounced among higher aged female nascent entrepreneurs, with elements that support entrepreneurial decision making. Offered at an early stage, it might be an instrument that helps increase the number of potential female entrepreneurs who are planning to enter entrepreneurial activities, but so far refrained from doing so. 28 Secondly, given the large unexplained gender gap in entrepreneurship, female entries into the start-up scene could also be promoted by public campaigns aiming at a de-stigmatization of female entrepreneurship. Last but not least, access to capital seems to be more difficult for women than for men. At the same time, we observe that female entrepreneurs are still less risk tolerant than their male counterparts, which might make them less open to loans as typical instrument of financing their businesses. Moreover, Alesina et al. (2013) reveal differing accesses to credit lines for women compared to men with women again being disadvantaged. This may point to specific needs of female entrepreneurs for different kinds of capital access, for instance equity or mezzanine capital.
Putting our findings together, we reveal that after controlling for the most important factors influencing the decision to become self-employed, the overall explained gender gap in entry into entrepreneurship is negative. Hence, given the distribution of their characteristics, women should be more likely to enter self-employment than men or, in other words, if women had on average the same characteristics as men, their entrepreneurial activity would be even lower. This effect widens the unexplained gender gap in entrepreneurship and suggests that the lower entry rate of women is also due to unobservable influences directly connected to gender. Reasons for these unobservable differences might be discrimination by customers (Borjas and Bronars, 1989) and capital providers (Georgellis and Wall, 2005; Alesina et al., 2013) , cultural aspects (Campa et al., 2011) or different social and family roles or preferences (Verheul et al., 2012) . The challenge for future research is to investigate the relative importance of these possible mechanisms. Another interesting avenue for the future is to assess gender differences in the success of entrepreneurial activities, which could be defined in terms of income, business growth, or survival of the ventures, and how such possible differences are related to personality. If one is dealing with strangers, it is better to be careful before one can trust them Risk tolerance Scale: 0 ("fully unwilling to take risks") to 10 ("fully willing to take risk") Are you generally a person who is fully prepared to take risks or do you try to avoid taking risks? 
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for variable i in the set of K explanatory variables (Yun, 2004) .
